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Pur pose

Application of integrated GPS/INS to high dynamic
vehicles

New eguipment installed and tested for system reliability

GPS data collection will begin when aircraft is flight
ready

Software development for the collection of INS datais on
going
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Flight Test Vehicle

o L -29Dephin

e High Altitude 11 km

« High Speed 354 knots
* Fully Aerobatic

Flight Specs Taken From http://aeroweb.brooklyn.cuny.edu/specs/aero/l-29.htm
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Delphin Equipment

Navigation Grade INS Unit
Industrial Keyboard
Industrial Flat Panel Display
Novatel GPS Unit

Tactical Grade IMU

*The IMU will be integrated into the system at a later date
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Project Development

Initial equipment installation is nearly
complete

GPS data collection will begin when
flat pandl display isinstalled

*Flat Panel Display is awaiting installation
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System Configuration

e T1 and T1A are configured for low speed
transmission

o JP4 1& 2, 3&4 Jumpered
e JP5 1& 2, 3&4 Jumpered

e 1 PPSoutputisPIN 2 of Novatel 1/0O
connector
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DB9 Power Output on PC104

N

1. +5V 5. —12V 9. Not Used
2. GND 6. +5V

3. +12V /. GND

4. GND 8. Not Used

Avionics Engineering 7
Centex




DB25 for ARINC J1 on PC104

For Transmission (Tx) and

Receive (Rx)

“A-side” = HI

“B-side” = LOW
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Pin Out for DB25
T1IA-B 8. T2-B  14.T1A-A 20.T2A-A
T1-B 9.GND 15.T1-A 21.T2-A
R2-B  10.NU 16. R2-A  22. DSCR
R1-B  11.NU 17.R1-A  23.NU
R4-B  12.NU 18. R4-A  24.NU
R3-B  13.NU 19. R3-A 25.NU
T2A-B

2 S < R A
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INS Data Collection System Power
Specifications

Unit Voltage Current Power
INS 115V AC/400HZz 2A 230W
INS(Optional) 28VDC 10A 280W
INS Cooling 28VDC
Fan
PC104 8-32VDC 11A Max 85W Max
ADC 28VDC 350mA 10W Max
Monitor 12VDC 3.5A 42N
GPS 6-18VDC 2.8W(3.3W
Max)
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PC104 Power Distribution

Component Voltage Current Power
CPU Module 5vVDC 2A(1.5A Max) 10W
CM 102 Floppy 5VvDC 125mA 625mwW
CMT107 Hard- 5vVDC 1A max(fused) 5W

drive
Network Card 5vDC 200mA 1W
Keyboard 5vDC 200mA 1W
GPS +12VDC 235mA 2.8W
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PC104 Power Availability

Voltage Current Power
5vDC 12A 60W

+12VDC 2A 24W

-12VvDC 500mA oW

Maximum Power Output From PC104: 75W
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System Schematic

Potentiometer
A C I - - == 1

Baro Return | 33
Baro Signal | 34
+5 Baro Excitation| 14

H| 27

L] 9

Output R
V

+28V | 18
GND| 19
Case GND| 36
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System Schematic Continued

NS Unit

Middle I nsert Middle I nsert
> k4 |H ,.
x ADC Data Input H| A8 “
> K5 | L L[{A9 |«
Output H G7 )
P L| G8 8
Mode Select | F1
(M1)
Lower |nsert 1 1115 VAC
5 | 115 VAC 7<ON
11| Chassis GND
7 | +28V 1
8 | +28V GND ==
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System Schematic Continued

PC104
ARINC Card
Q 14
v— |1 Initialization
Q > 17 Data
>
V~™l4
> Seria Port 2
> Seria Port 1
1 |+5v
2 |+5V GND
3 +12V
4 +12V GND
v | Power Plug
\ 4
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System Schematic Continued

A
Novatel GPS Recelver
Power
— +12V GND
> +12V
> Seria Port
/O
1 PPS
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|nstalled Equipment

| nverter
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Installed Equipment Continued

INS On S\Nitc
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|nstalled Equipment Continued

Novatel GPS Receive.r _ - | Control Switches
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Installed Equipment Continued

Flat Panel Display Power Unit I|ndustrial Flat Panel Displa
- l
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Installed Equipment Continued

GPS Antenna
e
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Conclusion

GPS Equipment has been installed and
tested successfully

GPS data collection is next phase of project

INS data collection will start when software
IS compl ete.
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Contact | nformation

Principle Investigator. Dr. Michael Braasch

Braaschm@ohiou.edu

Research Engineer: Curtis Cutright

Cutright@ieee.orq

Research Associate: Jansen Litter

JansenLitter@hotmail.com
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